Abstract. Introduced plants can have negative effects on native species and diversity, but their impacts on ecosystem function are less apparent. At the northern edge of the Great Plains, we examined five stands in each of undisturbed prairie, successional prairie (fields abandoned for ϳ50 yr that had undergone succession to native grasses), and abandoned fields of similar age planted with Agropyron cristatum, a C 3 perennial tussock grass introduced from northern Asia. We attributed differences between successional prairie and A. cristatum stands to the introduced species and not to cultivation. A. cristatum fields contained few native species, resulting in significantly lower species richness and diversity. Growth forms most similar to A. cristatum, i.e., C 3 grasses, were most likely to be excluded. Soils under A. cristatum had significantly less available N, total N, and total C than soils under successional prairie. A. cristatum fields had significantly higher shoot mass than successional prairie, but root : shoot ratios in A. cristatum fields were less than half those under successional prairie, because root mass was significantly higher under native grasses. C:N ratios did not vary significantly between A. cristatum and native grasses, suggesting that the lower N and C content of soils under A. cristatum was not caused by differences in nutrient concentrations. Instead, the relatively low root mass of the introduced grass was probably responsible for decreased rates of N and C addition to the soil. Because total C was 25% less in soils under A. cristatum than under successional prairie, the planting of A. cristatum over millions of hectares of the Great Plains may have left 3.3-4.8 ϫ 10 14 g of C in the atmosphere that would otherwise have been stored as soil organic matter by native grasses. In contrast to the large effects of A. cristatum, almost no significant differences were found between undisturbed and successional prairie. Thus, the identity of the species dominating after disturbance played a larger long-term role in determining ecosystem function than did the disturbance itself. The results suggest that the effects of this introduced species extend beyond the displacement of native species and the reduction of diversity, and include the alteration of pools and flows of energy and nutrients in the prairie ecosystem.
INTRODUCTION
Introduced species often displace native species and reduce diversity (Wilson 1988 , Drake et al. 1989 , Wilson and Belcher 1989 , Billings 1990 , D'Antonio and Vitousek 1992 . Less obvious effects of introduced species include the alteration of ecosystem functions, including the size of nutrient and energy pools (Vitousek 1990) . Introduced N-fixers, for example, can significantly increase soil N (Shaughnessy 1986 , Stock et al. 1995 , Vitousek et al. 1996 . Even more subtle differences between native and introduced species, such as in allocation to roots or litter, could also influence nutrient pool size (Mooney et al. 1987 , Paustian et al. 1990 , Robles and Chapin 1995 of this potential, there are few examples of introduced species altering ecosystem properties (Vitousek 1990 ), leading to suggestions that species with similar lifeforms are interchangeable with regard to their effects on ecosystems (Johnson and Mayeux 1992) . Here we examine the influence of a widely introduced grass on prairie ecosystem function. Agropyron cristatum, an introduced C 3 perennial tussock grass, has been widely planted on the northern Great Plains since the 1930s and now dominates 6-10 ϫ 10 6 ha (Lesica and DeLuca 1996) . Soil C is significantly lower in areas planted with A. cristatum than in native prairie (Dormaar et al. 1990 (Dormaar et al. , 1995 . Similarly, soil C is significantly lower under introduced pines than native South African grassland (Versfeld and van Wilgen 1986 ). Such differences, however, could result because species are typically introduced to soils that have already lost organic matter during cultivation (Dormaar and Smoliak 1985 , Aguilar et al. 1988 , Bowman et al. 1990 , Davidson and Ackerman 1993 , Burke et al. 1995 , Bashkin and Binkley 1998 . We avoided this potential problem by comparing stands of A. cristatum with stands of native grasses on soils with similar disturbance histories. Specifically, we compared abandoned fields dominated by native species with similar abandoned fields planted with A. cristatum. Comparison of one pair of abandoned fields dominated by A. cristatum and native grasses (Site 3 of Dormaar et al. 1980) showed significant differences in their effects on the chemical composition of soil organic matter.
We expected A. cristatum to alter nutrient and energy pools for several reasons. First, A. cristatum stands are stable and exclude native species for decades (Looman and Heinrichs 1973) . This should be sufficient time for ecosystem-level changes to occur (Parton et al. 1987) . Second, the low root : shoot ratio of A. cristatum relative to native grasses (Redente et al. 1989 , Dormaar et al. 1990 should result in relatively low contributions to soil organic matter (Jenkinson 1990 , Kelly et al. 1996 . Third, the tissue of native grasses is typically N poor relative to introduced grasses (Wedin and Tilman 1996) , including A. cristatum Carson 1956, Smoliak and Bezeau 1967) , which could affect litter decomposition rates (Taylor et al. 1989) . Fourth, the relatively high shoot mass of A. cristatum may increase evapotranspiration, resulting in drier soils (Trlica and Biondini 1990) .
Our objective was to compare the long-term effects of native grasses and A. cristatum on soils. Undisturbed, i.e., uncultivated prairie was also studied to determine the ability of native grasses to return disturbed ecosystems to their original state. In addition to measuring soil C and N, we measured short-term resource availability (mineral N and water). In order to examine whether differences in soil were caused by differences in tissue chemistry or biomass allocation, we also compared these variables among vegetation types. Lastly, we tested whether dominance by an introduced C 3 species altered the C isotope characteristics of soil organic matter (Steuter et al. 1990 ), since native prairie here is dominated by the C 4 grass Bouteloua gracilis.
METHODS
We sampled a 200 km 2 area in Grasslands National Park (49Њ22Ј N, 107Њ53Ј W), ϳ20 km north of the Montana-Saskatchewan border. The natural vegetation of the area is mixed-grass prairie dominated by blue grama grass (Bouteloua gracilis), needle-and-thread grass (Stipa comata), and spikemoss (Selaginella densa) (Looman 1963) . We examined five stands in each of undisturbed prairie, successional prairie (abandoned cropland that had been allowed to undergo natural succession), and abandoned cropland planted with A. cristatum. Stands were interspersed (Fig. 1 ). All stands were on level, upland sites with brown Chernozemic clay loam soils (Saskatchewan Soil Survey 1992) .
We used aerial photographs to identify undisturbed prairie and abandoned fields (Burke et al. 1995) . Abandoned fields showed plow lines in aerial photos taken in 1955 and 1982, whereas undisturbed prairie showed none. Abandoned fields were first cultivated 1912-1928 and abandoned 1945-1955 , according to homestead files and interviews with area residents. Stands that had been sown with A. cristatum were identified by the dominance of this species, which persists for decades (Looman and Heinrichs 1973) .
A 30 ϫ 30 m sample area was located near the middle of each stand and Ͼ50 m from the edge. Ten points were randomly located in this area. At each point, the cover of bare ground (soil not covered by plants or litter), litter, and cover of each species was measured in a 50 ϫ 100 cm quadrat using Daubenmire's (1959) scale in August 1995. Richness and diversity were calculated from cover data. Shoot mass (all aboveground plant material) was clipped from 10 ϫ 100 cm quadrats at each point in June and August, and dried and weighed. Quadrats were relatively narrow, but total sample area was increased, as described above, by clipping 10 quadrats in each of five replicate sites, two times, with quadrats widely spaced. Tussocks partly inside quadrats had mass harvested only from those parts inside quadrats. At the same time, root mass was collected in three cores (2 cm diameter, 10 cm deep) ECOSYSTEM EFFECTS OF AN INTRODUCED GRASS taken from within each clipped quadrat. We sampled the top 10 cm of the soil because this is where the most rapid changes in soil organic matter occur (Aguilar et al. 1988) . Cores from each quadrat were combined, washed, dried, and weighed. A subsample of roots, shoots, and soils collected from each stand in August was analyzed for total C, total N, and C isotope content using a continuous-flow mass spectrometer with an ANCA-GSL sample preparation unit (Europa, Crewe, UK). C isotope values are reported as ␦ 13 C:
where R sample and R standard are the molar ratios of 13 C/ 12 C in the analyzed sample and in the standard.
Three other soil cores were collected at each point in June, August, and October. Cores from each date were combined and divided into two portions, one for analysis of available N (sum of ammonium and nitrate), and the second for gravimetric determination of soil moisture. Soil for available N analysis was extracted in 0.02 mol/L KCl; solutions were decanted and frozen until analysis. For analysis, nitrate in the solution was converted to ammonium by reduction with TiCl 3 , and ammonium was converted to ammonia by increasing pH of the solution with 10 mol/L NaOH. The concentration of N in the extract was measured with an ionselective electrode (Orion, Boston).
Proportional data were arcsine square-root transformed to reduce heteroscedasticity and improve normality; other data were log transformed. Frequency distributions and data scatter were inspected visually. Transformed data did not meet the assumptions of ANOVA in all cases, but ANOVA is robust in spite of such violations, especially when dimensionality is low (Ito 1980) . Data from each date were analyzed separately with nested ANOVAs, with 10 sample points nested within each replicate stand. We used JMP software (SAS Institute, Cary, North Carolina). Pairwise contrasts tested for significant differences among vegetation types.
RESULTS
Undisturbed prairie was dominated by Selaginella densa, Bouteloua gracilis, and Stipa comata (Fig. 2) . The covers of these dominant species were lower in successional prairie, but not significantly so. No common species (mean cover Ͼ5% in at least one stand type) had significantly different cover between undisturbed and successional prairie. Stands planted with A. cristatum remained dominated by this species (Fig. 2) . Two common native grasses, Bouteloua gracilis and Koeleria gracilis, had significantly lower cover in A. cristatum stands than in successional prairie. Two other native grasses, Stipa comata and Agropyron smithii, were present in undisturbed and successional prairie but absent from A. cristatum stands. The only native species with Ͼ10% cover in A. cristatum stands was the spikemoss Selaginella densa. Lichens and the dicot Artemisia frigida had about equal cover in all three vegetation types.
Species richness did not vary significantly between undisturbed and successional prairie, but was significantly lower in A. cristatum stands (Fig. 3) . Species diversity showed the same pattern (Fig. 3) .
The cover of bare ground increased from undisturbed, to successional prairie, to A. cristatum stands, and was significantly higher in A. cristatum stands than in undisturbed prairie (Fig. 4) . The cover of litter showed the same pattern (Fig. 4) .
Shoot mass did not vary significantly among stand types in June, but was highest in A. cristatum stands (Fig. 5) . August shoot mass did not vary significantly between undisturbed and successional prairie but was significantly higher in A. cristatum stands (Fig. 5) .
Root mass did not vary significantly between undisturbed and successional prairie, but was significantly lower in A. cristatum stands in both June and August (Fig. 5) . Root : shoot ratios in undisturbed and successional prairie were nearly identical, but root : shoot ratios were significantly lower in A. cristatum stands, and were less than half of those in successional prairie (Fig.  5) . Identical patterns were observed for both June and August.
Tissue C and N content did not vary among stand types except in the case of shoot nitrogen, which was significantly lower in A. cristatum stands than in undisturbed or successional prairie (Fig. 6) . As a result, the C:N ratio of shoots was significantly higher in A. cristatum stands than in prairie. Root C:N ratios did not vary among vegetation types (Fig. 6 ). Shoot ␦ 13 C did not vary significantly between undisturbed and successional prairie but was significantly lower in A. cristatum stands. Root ␦ 13 C followed the same pattern, but the lower values in A. cristatum stands were not significantly different from those in prairie (0.05 Ͻ P Ͻ 0.10; Fig. 6 ).
Soil available nitrogen (sum of ammonium and nitrate) did not vary significantly among vegetation types in June (Fig. 7) . In August, available nitrogen was significantly lower in A. cristatum stands than in undisturbed prairie, whereas successional prairie had intermediate levels of soil N (Fig. 7) . October available N did not vary significantly between undisturbed and successional prairie but was significantly lower in A. cristatum stands (Fig. 7) . Soil moisture did not vary significantly among vegetation types (data not shown).
Total soil C was almost identical in undisturbed and successional prairie but was significantly lower under A. cristatum (Fig. 8) . Similarly, total N did not vary significantly between undisturbed and successional prairie but was significantly lower in A. cristatum stands (Fig. 8) . Because C and N showed similar patterns, the C:N ratio of soils did not vary significantly among vegetation types. ␦ 13 C values tended to be lower under A. cristatum, but not significantly so (0.05 Ͻ P Ͻ 0.10). 
DISCUSSION
Without the introduction of A. cristatum, abandoned fields were not significantly different from undisturbed prairie for any variable examined. The results suggest that native species are capable of returning this prairie ecosystem to its predisturbance state.
The species composition of successional prairie, i. e., abandoned fields without A. cristatum, was similar to that of undisturbed prairie. It differed in that successional prairie had lower covers of the three most abundant species (Selaginella densa, Bouteloua gracilis, Stipa comata, Fig. 2) , and higher cover of bare ground and litter (Fig. 4) . None of these differences were significant, however (Figs. 2 and 4) . Similarly, species richness did not vary significantly between undisturbed and successional prairie, and diversity was nearly identical (Fig. 3) . Similar results were found ϳ200 km west of our study in southeastern Alberta (Dormaar and Smoliak 1985) . Abandoned fields in Oklahoma (Collins and Adams 1983) and Minnesota (Inouye et al. 1987) are also dominated by native grasses after just a few decades. In contrast, disturbed short- grass prairie in Colorado may take many decades to return to predisturbance conditions (Reichhardt 1982, Lauenroth and Coffin 1992) . The basal cover of Bouteloua gracilis in 50-yr-old Colorado fields was always significantly lower than in adjacent undisturbed prairie (Coffin et al. 1996) . Recovery from disturbance may be faster in eastern and northern prairies than in Colorado due to greater rainfall in the east and to lower temperatures, and hence lower evapotranspiration, in the north.
Agropyron cristatum was uncommon in successional prairie and absent from undisturbed prairie (Fig. 2) . Identical results were obtained in shortgrass Colorado prairie (Coffin et al. 1996) . Both studies suggest that A. cristatum invades disturbed prairie more readily than undisturbed. Coffin et al. (1996) suggest that the rate of invasion of prairie by A. cristatum is low. A contrasting interpretation, based on European records showing that invasions typically occur on time-scales of centuries (Kowarik 1995) , is that the low cover of A. cristatum after 50 yr in fields where it was not planted marks the beginning of an invasion.
Shoot mass was very similar between undisturbed and successional prairie, whereas root mass was consistently lower in successional prairie (Fig. 5) . The same result was obtained from southeastern Alberta (Dormaar and Smoliak 1985) . Root mass takes longer to recover than does shoot mass.
In spite of the inability of statistical analyses to distinguish between undisturbed and successional prairie, several lines of evidence suggest that recovery from cultivation is not yet complete in our successional prairies. Successional prairies had lower values than undisturbed prairies for covers of common species (Fig.  2 ) and root mass (Fig. 5) , and higher values in the case of bare ground (Fig. 4) . The time required for complete recovery in Colorado has been estimated as Ͼ50 yr (Coffin et al. 1996) and this estimate will become more certain as succession continues.
The introduction of A. cristatum altered every examined facet of the prairie ecosystem, from species composition and diversity to short-and long-term resource availability. Previous studies have shown that A. cristatum stands differ from native prairie in many of the attributes considered here, but, since A. cristatum is typically sown in abandoned fields, such differences could be caused either by cultivation or by the presence of A. cristatum. Our sampling design allowed the effects of cultivation and A. cristatum to be separated. Differences between undisturbed prairie and successional prairie can be attributed to cultivation. Differences between successional prairie and A. cristatum are attributable to the introduced grass.
Previous studies show that stands dominated by A. cristatum have low diversity relative to undisturbed prairie due to low abundances of native species (Looman and Heinrichs 1973 , Wilson 1988 Gerry 1995). This also occurred in our study (Fig. 3) , suggesting that the loss of diversity was caused by the introduced grass and not by cultivation.
The extent to which species were excluded from A. cristatum stands was related to their morphological and physiological similarity to A. cristatum. Spikemoss (Selaginella densa), lichens, and the dicot Artemisia frigida did not vary significantly between successional prairie and Agropyron cristatum stands (Fig. 2) . The C 4 grass Bouteloua gracilis was significantly less common in A. cristatum stands, but two grasses that share the C 3 photosynthetic pathway with A. cristatum, Stipa comata and Agropyron smithii, were absent from A. cristatum stands, and the remaining C 3 grass, Koeleria gracilis, had very low cover. The results suggest that A. cristatum most strongly excluded species similar to itself and had no or little effect on more different plants such as cryptogams and dicots.
Differences in soil characteristics between successional prairie and A. cristatum stands may be caused by differences in biomass allocation (Mooney et al. 1987 ). Shoot mass did not vary significantly between undisturbed and successional prairie, but was about twice as high in A. cristatum stands (Fig. 5) , which is why this species is widely planted (Knowles 1985 , Redente et al. 1989 , Lesica and DeLuca 1996 . Root mass, however, was significantly lower in A. cristatum stands than in successional prairie (Fig. 5) . As a result, the root : shoot ratio of A. cristatum stands was less than half that of undisturbed prairie or successional prairie (Fig. 5) . Soil C and N may be lower under A. cristatum because it allocates less mass to roots, and root litter is an important contributor to soil organic matter content. Other studies have found a positive correlation between grass root production and soil organic matter (Dormaar and Smoliak 1985 , Carter and O'Connor 1991 , Dormaar et al. 1995 , Kelly et al. 1996 . Previous studies have found less root mass under A. cristatum than undisturbed prairie (Redente et al. 1989 , Dormaar et al. 1995 , but, as noted above, our comparison with successional prairie suggests that this difference is caused by A. cristatum.
ECOSYSTEM EFFECTS OF AN INTRODUCED GRASS
FIG. 6. C and N content, C:N ratio, and C isotope ratio of shoots (left) and roots (right) in three vegetation types: P, undisturbed prairie; SP, successional prairie; Ac, Agropyron cristatum. Error bars represent ϩ1 SD or Ϫ1 SD. Means with different lowercase letters are significantly different (P Ͻ 0.05). F values are given for the vegetation-type effect in nested ANOVA (10 samples within five stands of each vegetation type; df ϭ 2, 12). † 0.05 Ͻ P Ͻ 0.10; ** P Ͻ 0.01; *** P Ͻ 0.001.
Differences in tissue chemistry among species can contribute to differences in their effects on ecosystem function (Wedin 1995 , Hobbie 1996 . All else being equal, species with high tissue C:N ratios should decompose more slowly and result in higher soil organic matter (Berendse 1994) . In our study, root C:N ratios did not vary significantly among undisturbed prairie, successional prairie, and A. cristatum stands, suggesting that differences between native grasses and A. cristatum in their effects on soil organic matter are not caused by differences in root C:N ratios. Shoot C:N ratios did not vary between undisturbed and successional prairie, but were significantly higher in A. cristatum stands (Fig. 6) . All else being equal, however, high C:N ratios should increase soil organic matter, contrary to our finding of low soil total C under A. cristatum. Thus, neither root nor shoot C:N ratios are consistent with the low levels of C in soils under A. cristatum, suggesting that low soil C under A. cristatum is caused by low root mass and not by tissue chemistry. Similarly, a two-plot comparison in Alberta found significantly less C under A. cristatum than under native grasses in an abandoned field Fig. 7 . Soil available N (sum of ammonium and nitrate) on three sample dates in three vegetation types: P, undisturbed prairie; SP, successional prairie; Ac, Agropyron cristatum. Error bars represent ϩ1 SD. Means with different lowercase letters are significantly different (P Ͻ 0.05). F values are given for the vegetation-type effect in nested ANOVA (10 samples within five stands of each vegetation type; df ϭ 2, 12). * P Ͻ 0.05. (Dormaar et al. 1980) . Other factors that may contribute to differences in rates of soil organic matter creation between native and introduced grasses include factors such as root chemistry (e.g., lignin content and quality, Jenkinson 1990) , and rates of root production and decomposition, as opposed to root mass.
Contrary to our finding of significantly lower N concentration in A. cristatum shoots, experiments that compared introduced and native grasses established on cultivated soils found higher N concentrations in introduced grasses, including A. cristatum (Heinrichs and Carson 1956) . Similarly, the protein content of A. cristatum on cultivated soils was higher than that of native grasses in prairie (Smoliak and Bezeau 1986) . The discrepancy between our results and the literature may be caused by differences in field age and shows that longterm differences cannot always be extrapolated from short-term differences.
In contrast to our finding of less available N under the introduced C 3 grass than under native grasses, a 3-yr experiment found more available N under introduced C 3 grasses than under native C 4 grasses (Wedin and Tilman 1990) . The difference is explained by the effect of root allocation on nutrient availability in the short and long term. In the short term, native grasses with high root allocation may be better able to capture nutrients and thus decrease the measurable, remaining soil nutrients (Wedin and Tilman 1990) . In the long term, however, native grasses with high root allocation may contribute more C and total N to the soil (Fig. 8) , creating a larger pool of organic matter for mineralization.
C isotopes in soil have been used to detect shifts in vegetation between C 3 and C 4 species (e.g., Steuter et al. 1990 ). We found significant differences in shoot C isotopes between A. cristatum stands with low abundances of the C 4 grass Bouteloua gracilis and stands of native prairie with more B. gracilis (Fig. 6 ). Soil C isotope ratios, however, were not significantly different in A. cristatum stands from those in successional prairie (Fig. 8) , probably due to residual C deposited by native plants (Post et al. 1982) . Soil C isotope ratios followed the same trend as shoot ratios, suggesting that A. cristatum may alter the quality of soil C by making proportionately large contributions to soil organic matter (Dormaar et al. 1995) .
We assume that differences among our three vegetation types are attributable to the agricultural practices that produced them, and not to preexisting differences among sites. First, very little of Grasslands National Park was ever plowed (Ͻ10%), so that a large proportion of plowable land was left untouched. The low settlement rate was due to the area's semiarid climate and poor soils relative to the rest of the province of Saskatchewan. Currently, most of the area is grazing land. Cultivation follows patterns of increasing rainfall and soil organic matter, becoming more common to the north and east of the park. As a result, formerly cultivated land within the park occurs on a few scattered homesteads, and the decision to plow a particular location was based on land tenure. Second, our vegetation types were usually separated by clearly visible legal boundaries, because the field edge followed lot lines. As a result, the sites tended to be similar in other ways. Third, all fields had similar aspect (flat), topographical position (upland), and soils (Saskatchewan Soil Survey 1992). Fourth, contrasting vegetation types were sampled in clusters as much as possible (Fig. 1) so that large-scale variation in site quality should have been included in the survey without bias toward any vegetation type. Fifth, replicates of vegetation types were scattered across the study area (Fig. 1) , which should also reduce bias toward any vegetation type. Sixth, based on interviews with local residents, there is no reason to believe that agricultural practices varied systematically between fields that were later sown with A. cristatum and those simply abandoned. Lastly, the differences found among vegetation types fit with our understanding of agricultural ecosystems: soil C and N were significantly higher under native prairie than un-ECOSYSTEM EFFECTS OF AN INTRODUCED GRASS FIG. 8. C and N content, C: N ratio, and C isotope ratio of soil in three vegetation types: P, undisturbed prairie; SP, successional prairie; Ac, Agropyron cristatum. Error bars represent ϩ1 or Ϫ1 SD. Means with different lowercase letters are significantly different (P Ͻ 0.05). F values are given for the vegetation-type effect in nested ANOVA (10 samples within five stands of each vegetation type; df ϭ 2, 12). † 0.05 Ͻ P Ͻ 0.10; ** P Ͻ 0.01. der cultivated fields sown to A. cristatum. This suggests that the native prairies were not left unplowed because they were on poor soils. An alternative approach to comparing the effects of vegetation types on soils would be long-term randomized and replicated experiments. Such experiments have been started (e.g., Wedin and Tilman 1990) but have not yet run long enough to provide information about effects as long term as those described in this or other comparative studies (Burke et al. 1995 , Coffin et al. 1996 , Ihori et al. 1997 , Kleb and Wilson 1997 .
Prairie soils have high soil C storage relative to other terrestrial ecosystems (13.3-19 .2 kg C/m 2 , Post et al. 1982 , Schlesinger 1991 . Because soil under A. cristatum has ϳ25% less C than soils under successional prairie (Fig. 8) , and A. cristatum has been planted on as much as 10 7 ha of the Great Plains, the practice of planting A. cristatum may have left 3.3-4.8 ϫ 10 14 g of C in the atmosphere that would otherwise have been stored as soil organic matter by native grasses. The potential for agriculture to store C in soils is receiving increasing attention (Flach et al. 1997) . The ongoing replacement of native prairie with A. cristatum (Knowles et al. 1996) may result in less C storage. Our results suggest that disturbed prairie soils would be more effective C sinks if native grasses were used for revegetation.
In summary, abandoned fields without A. cristatum were similar to undisturbed prairie for most of the variables examined, suggesting that native species are capable of restoring prairie ecosystems to conditions close to those that existed before cultivation. In contrast, abandoned fields planted with A. cristatum had significantly lower diversity, root mass, and short-and long-term soil resource availability. Comparisons among undisturbed prairie, successional prairie, and A. cristatum stands suggest that these differences are not caused by cultivation, but by the presence of the introduced species.
